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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To implement high heat conductivity and low 
stress, by using a resin composition, which includes 
multifunctional epoxy resin, hardening agent, spherical 
alumina powder and spherical silica powder having 
specified average grain diameters respectively, and 
covering and/or sealing a part of a semiconductor 
element for molding. 

CONSTITUTION: A resin composition 3 includes 
multifunctional epoxy resin compound, hardening agent, 
spherical alumina powder having average grain diameter 
0.5nm or larger and 5\im or smallertajg &phehcal silica 
powder, whose average grain diameter is 44^m or 
smaller. At least a part of a semiconductor element 2 is 
covered and/or sealed by using said resin composition 3 
and molded. At this time, the jnixing ratio o f th e alumina powder and th e silica powder in ^ 
weight ratio is as follows: alumina powder/silica powder is 10/1W1/10. The sum of both 
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powder is 70W90wt.% of the entire resin composition. The heat conductivity of the covering 
material and the sealed molded product is made to be 7.0x1 0-3W8.0x10-2cal/cm/sec/deg. 
Thus, high heat conductivity, low thermal expansion and low thermal stress can be 
implemented. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http ://wwwl 9.ipdl.ncipi.go.jp/PA 1 /result/detail/main/wAAArZaGvZDA40 1 1 09753P 1 .htm 8/1 7/06 



AN 1990:150094 CAPLUS 
DN 112:150094 

ED Entered STN : 13 Apr 1990 
TI Semiconductor device 

IN Nishikawa, Akio; Koyama, Toru; Asano, Hideki; Takasaki, Hirokazu 

PA Hitachi, Ltd., Japan 

SO Jpn. Kokai Tokkyo Koho, 27 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
IC ICM H01L023-30 

ICS C08G059-40; C08K003-22; C08K003-36; C08L061-10; C08L063-00 
CC 76-3 (Electric Phenomena) 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 01109753 A2 19890426 JP 1987-266394 19871023 <-- 

PRAI JP 1987-266394 19871023 

CLASS 

PATENT NO. CLASS PATENT FAMILY CLASSIFICATION CODES 



JP 01109753 ICM H01L023-30 

ICS C08G059-40; C08K003-22; C08K003-36; C08L061-10; 
C08L063-00 

IPCI H01L0023-30 [ICM, 4]; C08G0059-40 [ICS, 4]/ C08G0059-00 
[ICS,4,C*]; C08K0003-22 [ICS, 4]; C08K0003-36 [ICS, 4]; 
C08K0003-00 [ICS,4 # C*]; C08L0061-10 [ICS, 4]; 
C08L0061-00 [ICS,4,C*]; C08L0063-00 [ICS, 4] 
AB A semiconductor device resistant to heat, moisture, and heating-cooling 

cycles comprises a semiconductor element at least partially coated and/or 
sealed with a composition containing a multifunctional epoxy compound curing 

agent 

and spherical A12Q3 (or its mixture with spherical Si02 powders , or coupling 
agent) . "~" " 

ST semiconductor device epoxy coating sealing; silica epoxy compn 

semiconductor device; alumina epoxy compn semiconductor device; coupling 
agent epoxy compn semiconductor device 
IT Semiconductor devices 

(coating or sealing of, with epoxy resin compns . ) 
IT Coating materials 

Sealing compositions 

(epoxy resins, for semiconductor devices) 
IT Coupling agents 

(semiconductor devices coated or sealed with epoxy resin compns. 
containing) 
IT Epoxy resins, uses and miscellaneous 
RL: USES (Uses) 

(semiconductor devices sealed with) 
IT 1344-28-1, Alumina, uses and miscellaneous 2530-83-8, KBM403 

7631-86-9, Silica, uses and miscellaneous 53228-95-8 80111-79-1, EOCN 
102S 107231-53-8, DCE400 116737-29-2, RE 2 126098-92-8, S 181 
RL: USES (Uses) 

(semiconductor devices coated or sealed with compns. containing) 



DERWENT-ACC-NO: 



1989-168906 



DERWENT- WEEK: 



198923 



COPYRIGHT 2 006 DERWENT INFORMATION LTD 



TITLE: 



Semiconductor device with good heat and cold resistance 
etc. - sealed with compsn. of multifunctional epoxy cpd. # 
hardener, alumina and/or silica powder and silane or 
titanate coupling agent 



PATENT- ASSIGNEE: HITACHI LTD [HITA] 



PRIORITY- DATA: 1987JP-0266394 (October 23, 1987) 



PATENT- FAMILY: 
PUB-NO 

JP 01109753 A 



PUB- DATE 
April 26, 1989 



LANGUAGE 
N/A 



PAGES 
027 



MAINIPC 
N/A 



APPLICATION-DATA: 
PUB-NO 

JP 01109753A 



APPIr DESCRIPTOR 
N/A 



APPL-NO 
1987JP0266394 



APPL-DATE 
October 23, 1987 



INT-CL (IPC) : C08G059/40, C08K003/22 , C08L061/10 , C08L063/00 , 
H01L023/30 



ABSTRACTED- PUB-NO: JP 01109753A 
BASIC-ABSTRACT: 

A semiconductor device is sealed up or/and covered at least partly with a resin 
compsn. contg. a multifunctional epoxy cpd., e.g., bisphenolA diglycidylether 
type epoxy resin, etc., a hardener, e.g., novolaktype phenol resin, etc., and 
alumina powder of grain size 0.5-5.0 microns ^?) a 1 0/1-1/10 mixt . of alumina 
powder and silica powder of average grain size 44 microns, together with a 
coupling agent. e.g., a mixt. of epoxvsilane cpd . and acylate type titanate 
cpd. in a proportion of 5/1-1/5 by wt . 

The alumina and silica powders are of spherical form and covered with a surface 
treating agent or/and organic cpd. The hardener contains an N^substd. 
bismaleimide cpd. The covering compsn. for the semiconductor element has a 
thermal conductivity of 0.007-0.08 cal/cm/sec. 

USE/ADVANTAGE - excellent heat resistance, resistance to cold- heat cycle, 
moisture resistance, and mechanical strength, because the epoxy resin compsn. 
has high heat resistance, high mechanical strength, high thermal conductivity, 
and high adhesiveness, etc. 

CHOSEN- DRAWING: Dwg.1/3 

TITLE-TERMS: SEMICONDUCTOR DEVICE HEAT COLD RESISTANCE SEAL COMPOSITION 

MULTIFUNCTION EPOXY COMPOUND HARDEN ALUMINA SILICA POWDER SILANE 
TITANATE COUPLE AGENT 

DERWENT- CLASS: A85 L03 Ull 

CPI-CODES: A05-A01E2; A08-D01; A08-M01; A08-R; A08-R06A; A12-E04; A12-E07C; 
L04-C20A; 

EPI-CODES: U11-A07; 

UNLINKED- DERWENT- REGISTRY- NUMBERS : 1544U; 1694U 



8/17/06, EAST Version: 2.1.0.14 



® a * m & n if cj p) © i# n m n & §s 
@^§|!{||P^i(A) ¥1-109753 

®Int.Cl.« IK9UB9 m*32&Ji£^ @^§J§ ¥#1^(1989)4 ^268 
H 01 L 23/30 R-6835-5F 
C 08 G 59/40 NHX 7602- 4J 

C 08 K 3/22 CAM SSgggfcfc 5fcgj£» 3feg)l<Offe 3 (£27jQ 

®4# P P362-266394 
@m m 0362(1987)103233 







s ;n 


PS * 


mm b ttm^OT4026#% 


^£&Bi#4mj>rB3£W 














©Jfe 




* m 


m 


^^B5im^»r4026#% 










55/3fF*3 






is m 


& » 


m m 


^t*mas:m^BiBr4026S% 
















©IS 






% ft 


















©til 


m a 




^msu^f ftfflEWBKM^ 4 tb 6 §ja 


©ft 


m a 


#m± 'jwii 


mm 


*2« 





a a ? 

l . XWtoZft 

2. tt8t8ff*ottn 



5. ttrSB*<fcffl#, N, N ' -Htt^VM; 

nmtn 1 *8Stta¥*{*8B. 

0 . 5 AmJEl±5Am£lT<0«ttr;i/5^ 

<0>J>fc < t t» 1 ft*. ttmxtt/2*tf#itj£J& 
7. ¥$afc#0.5 *i m JBIJ: 5 m m£tT0> ffiffi 

M/MiO/l-i/iot*U. 3i#s> 
itS«!Jllifift(D^^i:^i;t t 70 

fcaP»#0*ra£7*£tt<&¥ig{*f$n. 

7.0X10" , -8.0XlO" 1 cai/oi 
/sec /dag rfcSZfcfctffcfc-rattSlFSJ* 



-271- 



9. #tffexrf * fit&Vsh . «(t^fc. jfea/fo 
*»^^<t^¥^eft0.5 0m£t_h5/»in& 

10. ffi£x;K**/^7>#fb<£&i;fi*£7S'U- 

ttiaar-f 5 eg 189 «att©^«^ 

SB. 

3 . %wo>&m*&m 

0«tt7^5t»*Uti1t, Bftft&iS*, ft 
<#B3a361 - 171725#£tt) . 

lit. ttiot n. 

203121 

±22fc*atftt. *«»Ur, 7Jl/5^fc« 

o.5 MttToaaTfc&fciDi:, & * « . 



?fra¥l-109753 (2) 

LS I®^lt0iH, flii#jfc#5£#J&A,ir* 

*«H0a»tt. 0.5 /i m JGt±T 5 fi m # T 
«#fc»3fe£bfcx;tf**«fli«i,ftfc*, LSI 
J&t4:iHcJ:»J; ft&8£#, 

B. 

(2) ¥i$tt«#0.5 nm^±5 p mj^TA^^ 



-272- 



(3) ¥*S&tlj* 0 . 5 /»mJBl±5 Mmar®«« 

(5) ft<tm#» N , N ' -Elft^X7l/Y5K^ 

(6) #tt»x;K* j/ffc^ttfc. aft*)*:, 

fttf 0 . 5 Mtt±5itm£lT«)««7^5t 

(7) ¥$ttfctf0.5 /tm£t±5/iin£lT®$U 



?*nn¥l-109753 (3) 
a*io/i-i/iotfty, # cd £ st # , 

-fe:/ ft* & (6) 22tt<B¥iS 

#8B. 

(3) ttffitf, tttf K#jtfifcBfi<D&fc8* . 
7.0X10"* ^8. 0X1 0" 2 ca 4 /o/sec 
/deg tfti: * fcttfcfc-T * (l)*fcl*(6)E 

(9) ^figx,-** i/itGtot . #{fcfl|i:. 3fti»ffl 

^'y^';>iriBHt, x * </ > 5 :/ £ 

«Jfc) t5/l-l/5T*4:a»»kt 



*(9) 32tt<D#$fc§SB. 

;K 7*S/x>j/x,-|C**-fK. 3, 4 - x * 
S/f^d's^J/;!/**/!/- (3, 4-x,-tf*i/) 

^^□/s^^v^^^^i/i/— h. £ x ;i/ j/ ? o 

AHW^^J/K. 4, 4' - ^ ( 1 , 2 - x 
rfJ^J'xf^/) j/7xx^/x — r;i/* 4. 4' - 

(1, 2 -x,-K* i/x^*/) kf 7 x - ;i/ , 2, 2 
-fcfx (3, 4-x,-tf**/i/$rn'\*J/;i/) 
/< ;/ . l/*y;i/i/>(0^yi/J/>x-r^. 7 D □ 
y;ui/>0j/iru j/^^/x-x^- **;i/7nn 
^^/5/>0'y^UJ/j;^x-r^, If X - (2, 
3-i/-tf*i/5/^D/<>f^) x-r/l/. 2- 

( 3 , 4 - x jtf * J/ ) i/^a^s#^V-5, 5 - 
(3, 4-xjK*f) -i/^n^s^^>- 
m - J/ * * * , ^ X - (3, 4 - xtf * i/ - 6 
- ;* O O *s * i/fr) y*Js<—h+ N, N ' 

-m-7lSjH/VlfX (4, 5-X,-K*J/-l, 



2-i/*a/\**>) f ii )U tf* is << 5 K Z 0 
©hu / /'ji'i'>x-r;i/. iff ij 7 >J JU jnj is 

^/ x - r- ;i/ . 1, 3, 5 - h y ( 1 , 2 - x * 
J/xf-^/) /<V^>, 2, 2' , 4, 4' -rh 
5^'JS/K*f<vy:7xv;/ % fh^/'J'/K 

$r ij -fe u i/ © h u ^ y j/ j; ;i/ x - f ^ , mj jif 
a-;i/^o/^ya) h w>x-f/i/4 ^£ 

tH8tt±<ox,K*j/{t^tt^jav^ns. 

< £ t»-o0*ifl t*x;i/ 
S*fctt5fe«7'J7i/ai:, < <D*» 
x,**t/£ (if l/y^HO'tf) fc tf f * x 

R i R a 

I I 
CHi=C-CHiOCHi-C-CH» 

\/ 
O 

Ri , Ri ttHUfclKHs ) 

#-r*m«(*-cfcy, ( * * ;t/ ) $r y */ j; ;i/ o 



-273- 



Ri Ri 
I / 

CH=C-Rn-CH-CH» 
\/ 
O 

(£*, R« . R« ttHifcttCHa & £ t, „ 

Rn ti-C-O-CHi-ifctt, 
I 

O 

-CHiOCHi-, -CHi-0-C-CH = 

I 

O 

CH-C-O-CHi-, -CHi-O-C- 
I I 

o o 



4 fc-ttsfc 



?f 131 ¥1-109753 (4) 

CHi=CH(CHj)xO(CHiCHO)yCH»CH-CHi 

Rs O 
(**. R» * fctt, &$1R 1 ~4 

1 ~9<Dfi»-Cfc y , y #o~ioo)fia-eft5) 



0 O CH» 

1 I I 

aCOCiH«OC-C = CHi 
COCHiCH-CHi 



Y 



* S V* l±-«5* 



Rb 

^Y^n^yCOOCHiCH-CHi 
||Rto-C-Rii| V 

(3ft*. Re-Rn 0 - o tt * * JBT * . >f^/* 



CH»-CH-CHt-Xi-^ 

Xi-CH»-CH-CHi 

\/ 

o CI) 
o 

I 

(5**. Xi, X*tt. - O - , -C-O-0>^-f 

n * -c ft y . fii^t0.ci?*oTtii4oT^ 

TfcJ:v>. Y l( Yitt-CH = N- , - C 

H = C H - , - N = N- fl!)*^-f*l^-e*U. £ 



0> tfft * . 



H*^-^-H*C-0-f >-N=HC 
— O-CHa-CH-CH* 



— C-O-CH* 



-O-L 



CH=N- 



-0-CHi-CH-CHi 



HiC-HC-fitC -0-f VN=HC-^ VCH=UC- 
0 



-274- 



HiC^HC-HxC-O-C hQ)-N=HC-^^-»C=CH- 



-0-CHi-CH-CH» 



ll2^j|C-H2C--0-^^-N=ttC-^^-ai=HC-^^-- 



— C-O-CHa-CH-CHa 



HaC-KC-llaC-O-C-f >-N=HC-f >-CH=CH — 



— 0-CHx-qj-J3!i 



-HC-HaC-O-f >-C«=HC-f >-CH=CH — 



— O-CHi-q^H* 



1-109753 (5) 



-HxC -O-C- ^^ -CH =ch - ^^ -nc=ah 
Vo-CHa-CH-CHa 



0 _ 

0 

Ha^-ffC-HaC-0 -^^-N=N -^^-CH=a{- 



qi=ch- 



HxC-BC-HrC-O -C-f >-N=N-f >-CH=CH 



v 



^C-HaC-O-^^-i 



HaC-HC-HaC-O-f V»="-f >-CH=CH 



0 



Hx^JJC-IUC-0 -C N =H-^y~CR =CH 

0 

Hj^C-HtC-0 -^^-N=IIC -^^-N=N 



— O-CHa-CH-CHa 



HzC^C-HaC-0 CH=N -^^-N=N - 

— 0 " GH *- C ^ H * 



0 

HrfHJC-HaC-O-C -^^-CH=N 

— o-aii~cH-cni 
o 



N=N- 



HaC-HC-HaC-0 -\_f~ CU-W -f >-N=N — 
0 

0 

— ^3"C-0 -CHi-ai-CHi 
0 



HtC 
\/ 
0 o 



-O-CHa-CH-CHa 
0 



CH=N > 



HaC-^HC-HaC-0 N=I,C 



0 

O-CHa-CH-CHa 

0 



-275- 



— 0-OU-CH— CH* 
0 



— 0-Qlx-CH-CHa 

\/ 
0 



HxCH 



— C-O-CHi-CH-CIU 

\/ 

0 



— 0— CHa— Ql— CH* 
0 



?J 153 ¥1-109753 C6) 



CHi-CH-CIU-O-f V=N-f 7~N=N 
0 



— o-cH*-ai-aii 

0 



chi-ch-cii»-o -^^~ N=N ^^3 
o 



-»-<>- 



•O-CHa-CH-CH* 
0 



0 

CH»-CH-CH*-0-C-^^-N=N-^^-N=N 

0 0 

-C-O-CHi-CH-CIl* 
0 

CHi-CH-CH*-0-^^-N=N -^^-N-N 

0 



C-O-CHa-CH-CH* 
0 



HzC^I-CH 1 -o4-^N=N^ Q— 



0 
0 

-I- 



O-CHa-CH-aia 
0 



QU-CH-CHa-0 -^^-N=N-^^-M=N- 



0 

.O-Clli-CH-CHa 

-6 Y 



aU-CH-CHi-0 
0 



O-CIU-CH-CHi 
0 



N=N- 



au-ai-au-o 

0 0 



N=N 



X- 0— CHi— CH— CHi 

-6 



V N=B - 



CH*-ai-CH*-0 

\/ 

0 



O-CHx-CH-CHa 

\/ 
0 



CHi — CH — CHx —0 

\/ 
0 



-Q 

r 



0-CII*-CH-CHa 
0 



0 

I 

CHi -CH-CHi-O-C 
0 



N=N- 



C-O-Clli-CH-CHa 
0 0 

•«JK± * #E -T -5 r i: * £fj * * . 



-276- 



1-109753 (7) 



HiC-^fl-CHi-O 



N=N 



-0-OU-CH-CH* 
0 



0 

0 

C-0 -CH*-CH-CHi 
0 



N=N- 



CHr-CH-CH* 

Y 



HC=HC 



CH 



O-afa-CH-CHx 

\/ 
0 

0 

CH*-CH-HzC-0-C 
0 

0 



CH=IIC 



c-o-cHi-ai-ai» 

0 



— o-CH*-ai-aii 

0 



au-cH-au-o-c 



N=HC 



0 -Ofz-CH-CHx 
0 



ch=n — 



IlaC-HC-HiC-Xi 
0 

CHm-CH-CH» 

0 



Cn) 



I 



- 0-CHi-CH-OU 
0 



CH*-CH-H*C-0 
\/ 
0 

0 



cn= 



C-O-CHx-CH-CHx 

\/ 
0 



aii-CT-cHi-o -c CH=C 



I 

CSN 



• O-CHi-CH-CHx 

\/ 
0 



1 



I 

C-0 -CHi-CH-CHa 

\/ 
0 



I 



Cm) 

. CH=N-Y*-Z* 

Cm) 



Zi-Yi-N^HC-^T 



CHi CPs 
I I 

CHi-, - C - r - C - , - O - . -CO-, 
CH. C F. 



- S - f - SOi, 



CH. 
I 



CHi 

CFi 



CPs 



-277- 



&*. ) 




.-®r 



fc. Ztt Z% tt- N Hi, - N H - C = N , 
-OH, -O-CSN, -COOH, -CSN. 
- C s 



C 

/ \ 

CH, — N D (Dttlf 

\ / 

c 

o 



1-109753 (8) 

£3~ n==hc ^£5 



IlsN 



0 

0 



o 



0 



N=C-0-^^-N=HC-^^-CH=N-H^^- 0-CSN 
NSC-^^- N=HC -^^-CH=N-^^-CHN 



\ 



HiN N =HC Cll=« ^^3~ 0H 



ho n=hc ch=n -^3~ 0H 



0 

hC c \ 



-278- 



»Rfl¥ 1-109753 (9) 

hc=c . .csch ;sa 



, csai 



iic Xc 

C—CH 



o-f Vnh 



0 

0 



.CSCH 



CHCB IICSC, W / 

HSC-HN-^-N=HC-Q-CH=N-^ Q-N=IIC-Q> 



CH=N-0 



o 

,cf CSCH HiN _f Vo-f >-N=BC-f Vai=N 



HSC-0 -^J-»«=.HC-^J-ai=H-Q w W 



-rm-csH 



lO^O- 0 -O-" =hch 0- ch=n — 



CF» 

feM-f Vo-f Vc-f Vo-f V.N=IIC 



I 



■m<>oh(>{^o-£>-n=hc— ^-»<>o<>^o^,„c- 

aI ' CH, ^ 



I Ota 
Ota 



-o-O 



NH-C=N 



-279- 



¥1-109753 (10) 



ciu o 

X CHa 



CHa 



N=MC-^^-CH=N-^^-0-CSN 



CHa 



CHa 

CSN 



o c=ai 



o 

' CHa 

N 0 



CH=N 



CHa 

1 / ^CH 



HaN X>°0 C^H0-N=HC- L"^ 0 V™ 



C 



0 fc**tffc*.;:ftMfc£&t*. Bttfcffl&Ktfi; 
N=HC -£^CH=Nh£^-0 HCSC. .C=CH 



CFa °- 



N-HC-^\- cii=n-^^-o 



MU 



CHa 

CF» „ . S~\ Ai 



CHa 

0-^^-NHa 



-280- 



» N -Yi^N=»IC-^ = J)-CH=M-Ya-N^ 



HzN 



r x ;i/ ) «yM y&it&tozmm't a ci fc tit. $ 



IliN o 



0 ,NHa 



£y l-CH=nC-^^-CH=CH-! 
< 0 0 



HiN o 



ftBfl ¥1-109753 C11) 
cii=ai-c 



ch=ch-c 



u 0 
H»N-^-C-ai=HC-Q-CH=ai-C -^-nh» 

0 0 
HaN-^^-C-CH=HC-^^-CH=CH-C 



N | 

\ CH 



^0 



Nff* 



RiN 



V 

«=C-HN-^>-CH=CH-C-fffl-^^_NH-C=» 



HtN - < C3~ cH=cH- '~' ,H ~C3~ N \ 



/ CX CH 
N I 



C 



-281- 



ff«>*£:#lc* «Hfcfc<Da«tt, a*«^<0«* 

-IK A CIV) OH 
Z 1 — Yi— N = H o-r y 

(IV) 

C**. Yi» Yitt. (CH»-fc-(mttl~12T? 



(pfctfcU 



CH« CPa 
I I 

-CHi-, -<p~, — C-. -O— , —CO-, 
CHi CPa 



CHi 
I 



-s-. -so*-. -Qf . -o-^-c^Q^ 

CHi 

CHi 

O t -, -0-£^<j:-^^-0-G>*<DV> 

CHi 



ft fill ¥1-109753 (12) 

fc. Z i f Z — N H * , -NH-CSN, 

-OH, -O-CSN, -COOH, - C S N . 
O 

V 

C 

/ \ 

-CSCH, -N D , (Dtt, X*l/>tt 

\ / 
C 

o 

*> «fc . ) tii)«Jv*^k Ko*S/J/y7jRfl: 



h*<>o-<>{<}-o-<>n*hc— 

CHj 

J>--0-«OfO— 
— 

CSCH 

««^-,.« :i ^ a, -"-0- a " 



N=C 



HCi 



MSC-^^-M=«C 



OH 



OH 



HCSEC OH 



OH 



Mil 



I 

au 



^-282- 




Nils 



SI ¥1-109753 (13) 



at, 



_ oh _/~\_ — c v W \ & 



^0 

/Cf Oil « 



/ 




-283- 



s 



CHs 
I 




OH 

— '-CC 



CB> 

I 




0 



CH, V 



»IH¥ 1-109753 (14) 



tv] 



Zi-Yi-N=HC • 



HO 



CH=N-Yi-Zi 
Oil 



t V) 



**. ) ic&t>2 Z F a * is is y 7 tote* 

-Q-N=HC-0" C8 *-Q" C " =, "0~ WU 



HtN 



HO^ 



^>^=HC-p-a,^-a.=^- 



0^ 



— [CH 
0> c 



-CH= 



ifi*4. WiLtf. 



^0-HtC^CHi-O^ 



.O-Bi 



V 



au-o. 



V 



Nsc-fcHtHai cT ai-fau-H — 

v / \ V * 
N 0-H*C ai*-<r 



HxN-f-CHrir 



O-lkC Cfli-0 ^(^ 

o-iiic aiiV ^c /CH 

-HaC 7 X CH*-(/ 

V N 0-H^ /N CHtV **t 
^0 M / 



3i «-ai*hji 



O-HaC CHt-O, 
N==C-0-«-Cilx)-dH ^ 

N 0-H*C CH*-tf 



> 



-e chi- 



-284- 



O-HaC OU-0 °^c^ 
-fOU^CH C Nm^CH^M^ f 

4 , 4' - l?7 5 J A + fls* > % 3,4' 
^;7^Xf;M>. 3, 3' - i/7 $ J 7.* 
iMV. 4, 4' -i/7$Sh?>* 3, 4' - 
i/ 7 ^ J h7 V, 3, 3' -J/*7;nV' 4, 
4' - J/ 7 5 J i/ 7 +J 7 * 3, 4' -i/ 

7;;i/7X-^/i/';7, 3, 3' - *J 7 5 y *J 
7l-^Vi/7, 4, 4' -i?75 ;^7i-jl/ 

7 :/ . 3, 4' -i?7$y7ii^7y, 3, 
cnMt^«i*i50»i(it. 4 f 

4' - ^X7l/^r$ KXf^//<V, 4, 4' -fcf 

x v u $ k h 7 > * s> x * «r *i * 5 k sWb 

Oft. 4, 4' -i;j/7tU'Xf^'<V, 4, 
4' - J/J/7*5Kh5V*lf<&i>2/7:J-5Ka 



»Bf1¥ 1-109753 (16) 

& . 

5* cvn 



(VI) 



(&*, R r A/ U > * 7'Jl/V»*f: 

>f ; K, N , N ' -ro-7i:^I^X7l/^ 
K * N , N ' - 4 f 4' - t/7Xnn/x-x^/tT 
N , N ' -4. 4' -J/7XXA/ 
>^eA7t/-f?F, N , N - 4 , 4' - ^ f 
i>nA#J/^Ji* VlfX7U>f ? K. Mi 'N' - 
4. 4' -***J/l/VtrAVl/>f$K, N , 
N ' -4. 4' -j;7xi^j/^aA*tV^X 




(VI) 

* * fed: h »J ? o n * Di f Ditt 

r. ) -cafcsnax-T-w* K*fc^&. « 

it . 2, 2 - fcT X (4 - (4-7MU'7i 
y*J/) 7llil/) ^n/<V, 2, 2-lfX (3 
-**;i/-4 - (4-7l/-f5K7X;*J/) 7 
X - /V) 7*D/<>, 2, 2 - tf X ( 3 - £ D D - 
4 - (4-7U^K7x;*V) 7 * =.JU) ^ 
□ /< V . 2, 2 - fcT X (3-7 , D^-4 - ( 4 - 
7i/^5K7i;*J/) 7xx/i/) ^n^v, 2, 
2 - fcT X ( 3 - x?-/l/- 4 - (7M5K7i; 



* 1/ ) 7 x - /l/) n /< :/ , 2, 2 - X ( 3 - 
■/ a fcT /U - 4 - (4-71/^3 K7iy*f) 7 
xx^/) ya^>. 2, 2 - £ X (3->f V7*0 
If - 4 - (4-7K5K7IMJ/) -fu/< 
y. 2, 2 - fcfX [3-11-7* /!/ -4- (4 - 
7MU'7I/*J/) 7HiI/) ^0/<>, 2, 
2 - X ( 3 - sec - 7?- JU- 4 - (4-7M 
;K7iy*J/> 7 X X^/) 7*D^V t 2, 2 - 

X C3-*h*f-4 - (4-7N5F7I 
J **s) 7XX^/) 7*D^y» 1, 1 - If X (4 

- (4-7M5K7iM^) 7 jl =. /W) x * 
> • "l . l - tf x C3-**;t/-4 - (4-^1/ 
-f 5K7i;*f) 7 x - n/) io, l, l - 

fcT X [3-^na-4 - (4-7U>f 5 h'7iy 

* i>) 7 x x;i/) x ^ > , 1, l-kfx (3-7* 
a * - 4 - (4-7M?H7l^V) 7 X - 

x * > , ^ X (4 - (4-7M5K7X; 
7i-jl/) fcfx (3-**/l/-4 

- (4-7l/^K7iMJ/) 7xx^/) * 9 

e X (3-JDO-4 - (4-7M5K7 



-285- 



xy*j/) yjLz.ju) * 9 z/ . f* (3 - ^o* 
-4 - (4-7MU'7iM^) 

1, 1, l f 3, 3, 3-^**7 71/* 
D — 2 , 2 - fx (4 - (4-7M;h'7iy 
* lO y n=L/u) -fu*y. l , l, l, 3, 3 , 
3-t***oa-2, 2 - f X ( 4 - ( 4 - v 
l/'T 5 K7x>#V (7i-/l/j yn/<>, 3, 
3 - fx (4 - (4-7!/<*K7xy*i/) 7 
XX*/) * V * V , 1 , 1 - f X (4 - (4-7 
W5K7iMf) 7 x x ;i/ ) ^Q^>, 1 , 
1. 1 , 3, 3, 3-^**7 71/ *D-2 t 2 - 
f X ( 3 , 5-i/7n*-4 (4-7M5K7 
xy*j/) yjL-fr) 7a/*>, 1,1, 1, 3, 

3, 3-a**7^*d»2, 2 - f X ( 3 - * 
f^-4.(4-7l/-f 3 K7i; * V) 7 x x /I/) 
^d;<V. 2, 4 - f X C4 - (4-7l/-f 5 H 
7 x y * f ) 7 x x ;u ) - 2- **-fl"<v*v. 
l - (4 - (3-7M5K7xy#j/) 7 x x 
71/) -1, 3, 3-f»J>ffl/-6 - (3-^1/ 
Y*K7xy*s/ (-fi/^vfcffriitfaci:* 

4.4' — 2/75 y !/ 7 x x ;i/ x ;i/ 7 7 -< K , 3. 
3' -i;7W;7ii/l/Xfl/770', 4,4' 

-Vy % j >Jyx.=.n'7sfr&**i/ K , 4. 4' 
-*jy \ j i;7iiji/x^rf!>, 3 f 3' -i^r 
^ 3, 3' -*;7w; 

* > !/ 7 x y ;/ , 4, 4' -V*7? >"<>:/ 7X 
y > . 3, 4' - J* 7 3 J V y = s y . N , 
N - if x (4-75y7xx/i/) )if^7?y, 

N, N - f X (4-757712^) - n - 7 * 
^7;>. N , N - f X (4-75y7XX7I/) 
7 ; >. ra-75^>';^- P -7;y7- 
U K , 4-7;;7ii/l/-3-7W<>l/x 
-h4, 4' -j;7;;7^^<>i?V. 3, 3' 
-*;7W7 % /^y^y, fx (3-7U7X 
x*/) iJx^yH/ 5 > , fX (4-7W7II 
*/) 7iiyi/*X70**VK. fX (4-7 

s y 7 x x ;i/ ) if/i/*x70**^K, 1, 
5-i;7Wt73njy. 2, 6-^y*Vf»J 
2^>, 2 , 5 - S?7 & S - 1 • 1 , 4 - 
7 n-*'/iJl/>i/"73>. p-*J/U 



If Ca¥ 1-109753 (16) 
s c i: -e * * . licxfyBlftvu^ ? K. h 

*55'SJ*c;tev*-t, -«* (VI) 

* CW) TUtnSN, N ' BfcfX7l/*5 
K # <fc £ & ffl n * 1*. 5J?'i7;>, # lc 2? 
75 vi:fiiClT, Mtt <0 -T Civ fx 

S . i £ "C 0! ;Ux\ o-7X-l/>S/75v. 
m-7XXU:/*/75V, p-7XXl/:/2>75 
> . ^ 1/ 2> 2? V , 3, 3' -i/ * * to - 4 f 4 ' 
- 2/7 5 y f 7 x -71/, 3 f 3' - 2/ 2 a o 

t^i/v. 3, 3' 4 , 

4' - i/ r 5 y 7 x x/i/ >t ^ v . i, i-fx 

(4-75 y7xy — /I/ ) XV, 2, 2 - fX 
(4-7U7XIfl/) 7'D^>, 2, 2-fX 
(4-7W7x-^/) A*^7^*D7 4 DAV. 
2 , 2 - f X (4-7W7Xi^l/) -1, 3 - 
S^^aD - 1, 1, 3, 3-?h77il/*D^n 
/t V , 4, 4' - V 7 % JiSyx.-frX.-TA'. 

v *J y 5 > • 2, 4 (p-e-rsv-t-y* 

*/7XX^/) x-y>/I/, p-fX-2- (2-* 

f^-4-7W<yf^) *>*:/, p-fx 
( l , i -*J s -y * j 

if > , ^****-i/:/2/75 >. *>-f 9 v v 
*jy 5 > , *{>^^uvj?75>, j -r 

>*jy 5 > • x*>**"l/>^73>. 2 , 11- 
f'7; y Kf* V. 1 , 12-i/7;^^f 

2, 2 - 2^* *•/!/:/ n f 1/ V 2?7 5 >. 2, 
5-5?)l^UVA*tjlf UJ/J775V, 3 - * 

rfr^zf* **u>*?y§>* 2 , s -*J **ju 
\sz/*jy \ v. 4 . 4 -i/**)U<^-f 
***uyjy$y* j& **\si/*Jy 

5 > ♦ 1, 4-J/75 y^^OA^ifv, fx 
(p-7W5'i'DA*J/j|/) * 9 y , 3 - * h 
* 2/^v * V * * 1/ > 2/ r 5 V , 1. 2-fX (3 
-7$;7*Drf(*J/) X3ry % fx (3-7W 

y n f */ ) xjuyyj K • n , N-fx (3-7 
syyaf*/) **j»y 5 >*£#fcif ens. 

2. 4-!/7? ;i/7XX^/73 2, 



-286- 



3' -j/75y-4-7-yy/<yy7i;>4 



NH* 



NHx 



NHi 



HsN 



NHx 



WO 



» 181 ¥1-109753 (17) 

> * fcj* h tf 9 n a * U • 2C^ 

JCBCtA^t^^^^T^T*,):^. ) TUt) 
$ n 5i-f/^^^t5 f 7 5VHttt. 

2 . 2' - ex (4 - (4-7W7I 
y**/) 7XXA/) 2, 2' -\Z7s 

(3-**/l/-4- (4-7;/7iy*l/) 7 
x x;i/) ^n/<>. 2, 2' - e X 
-4 - (4-7W7IMJ/) 7 X X /I/) 
>< V . 2, 2' - e X (3-^D^B-4 - ( 4 - 
7*y7xy*i/) 7 x x ) ya;<>. 2, 
2' - ex (3-xf ^/-4 - (4-7$;7l 
y * S/ ) 7 x x 71/ ) :f a /< > . 2, 2' - e X 

(3-^Dlfn/-4 - (4-7; y 7 x y * J/ ) 
? x - /!/) ^aAv, 2, 2' - ex 
^aifji/-4 - (4-7?;7xy*j/) 7 x - 

/U) ?U*V . 2 9 2-\£*{3-n-7*)U- 
4 - (4-7?;7XM{/) 7 X " /!/) y a 



> . 2, 2' - fcfX (3- sec - -f * J» - I - 
(4 - 7 $ J 7 X- S 7 X X /I/ ] ^D/<>, 

2 , 2' - t^X ( 3 - >l h * i' ~ 4 - (4-7; 

7XX/U) -fuAv* 1, 1 - fcf 

X C 4 - (4-7;;7XMJ/) 7 XX /I/) x 
1, 1 - bTX ( 3 - > ^71/- 4 - (4-7 

* y 7 x y * j/) 7xx^/) xjiy, 1 , 1 - e 

X C3-9DD-4 - (4-75/7IMV) 
(7xx;u) x*>. l f 1^-ex (3-^n* 

-4 - (4-75/7i;#f) 7 X-^/) X * 

V. ex ( 4 - (4-7U7Xy*V) 7 X X 

;* * ex C3-«**;i/-4 - (4-75 
y 7 x y * i/) 7 x - /u) * * > , ex ( 3 - * 
a a - 4 - (4-7U7xy*v) 7 x - 4/) 
ex (3-7o*-4- (4-75^7 
x y * j/) 7xijj/) * * > * 1 , l, 1, 3 f 
3, 3 - * * 7 Jl/tf a — 2 , 2-ex(4- 
(4-7W7XM*/) 7 x X AO :f D > , 
1 , 1, l f 3, 3, 3-^***00-2, 2 
-ex- (4 - (4-7^7XM'>) 7 X - 



^/) 7 O > , 3 f 3-ex (4 - (4-75/ 

7xy * v (7xx/iO l , l-ex 

(4 - (4-7W7XMV) 7 x - /t/) y a 
1, 1, 1, 3, 3, 3-^**7/l/*D 
-2, 2 - ex (3, 5-^**A/-4- ( 4 - 
7; y 7 x y * *✓) 7 x x /t/] y a /< > . 1, 1, 
1, 3 , 3, 3 + 7 JU* u - 2 , 2-ex 

(3, 5-';^Qt-4 (4 -7 5 y 7xy *i/) 
7XX/I/) ^D/*>. I, 1, 1, 3, 3, 3- 
/s * * 7 O - 2 , 2 - ex ( 3 - * - 4 
- (4-75/7x;*J/) 7XX^/) ^O/O 

OU CHs 



HaN -ear* 



TH» CH« 



-f CHx-^NIli 



CHs CRs 
HxN -f-CHs-^Si -0 ^- ji -e CH* mi * 



(a) 



(b) 



-287- 



HoN ^CT.^Si-O j-S^-f CHi^NH* 
HaC CHi CH» cHa 



(c) 



(d) 



Cfla CHs 



mttl-lOOT**. ) 
7 * - h ♦ 2-i/VVJ/7*-h, 

i , 3-i/>ryi/7*-k y * > i i , 

-<Vf 7^-h, 2 - 7 ^ V - 1 , 
7 * - f*, 2 - * ^/l/^* :/ - 1 , 



?fBfl¥ 1-109753 (18) 

y * _ , > * > - 1 f 5-WVV7*-k 

* - h . ^ * v - i , 6-^-fyj/7*-h. 

*\ y * u - i f 7 - *J 4 V f 7 * - h . * * * > 
- 1 , B.-2/<rV5'7*-h, -f * V - 1 . 9 - 

s^-f yyr*-h, x * > - i . i o - ^ -f y s/ 

7^»h*;>f^V7Vi'Wi'7*-h. 7 
VJ/W Vi^7^-h. «. « ' - It 
3-*;>lfyi/'<ytf>J/'f VV7*-h, 
-1, 4 - >J * *)W< V -tf > *J 4 y i/ 7 * - h . 
« , « ' - l, 3-.i>**A/J'*ii'v**>t>-< 
VJ/7*-h. «, »' -1. 4-J>**;i>J/2 
D^#1fyi;^ Vi/7*-h. ». » ' - 1 • 4 
-t?**'/l"<;/1f;/^-<Vi'7*-h. », «' 

-l, 4-j;^f^t7^ 'j>j/vy^7^-h, 

u , «' - 1 , S-i>**A/-*-7*y:/5/*y£' 
7 * - h • S/^D^s**>-l, 3 - V 4 V V 7 

* — h • j/^nA*if>-i, 4-i?>TVS'7* 
- h . i^i/ 2 D 's * * 1/ - 4 , 4' - S/ >T 
yj/7^-K. 1 . 3-7xzuyj/Vy/7* 



- h . 1 . 4-7XZl/yj/-f yj/7*-k 1 
-**rw<vMv-2. 4-i?^Vi/7*-h. 
l-^^^/^V-tfV-2, 5-J/*YVJ/7*-h» 
1 -**/l"< 2 , 6-i;-rVJ/7*-h, 

1 3 , 5-*;-fVJ/7*-h, 

';ni;i/x-f^-4 , 4 ' -i/W>7^» 

K • i/~7xx;i/x-r;i/-2, 4' -V 4 v */y 
* - h , * 7 * U > - 1 , 4-$;^VJ/7*-h. 
t7*UV-l, 5-i/Wf7*-h, fcf 7 X 
i^/-4, 4' V^7*-h, 3, 3' - 

i/>f^^7xx;i/-4 l 4' -i/Wi/7*- 

h. 2, 3' - K * U \Z 7 xxfl/- 4 , 4' 
-i/VVi'7*-K, {/*7XX/P>^ v-4,4' 
-J?>fVi/7*-h. 3, 3' -i?>h*J/J?7 
xx;i/;ft * V - 4 , 4' -S7-rW7*-h. 4, 
4' - j* h*fi^7X-;i/j**:/-3, 3' - 
J/V VV7*-K. J/m^t^/77vfh'-4, 
4' -i/Wi/7^-h, j;7ii^xii/*y- 
4, 4' -i/Vyi/7*-h4if<5-tll8<!)^v 

f7*-Mfc£1*. l/>^U7Xi^ 



V 2/ 7 * - h , hU7XZUV>^ VJ:y>f 
7 * — h , hUX (4-7X2fl/>fyj/7*-h 
f *7^A7X-h) 3 f 3' , 4, 4' - *J ? 
x.-n> * 9 >T b ? 4 V U7 * - bt£ XV) 

>Slt > oS/VVJ/7*-h<l:^ftlRlv>6kJ: 

# ^ ft * U h * V £ * O $/ >f V 7 * - 

c o 
/ \ 

\ / 

c o 

c o 
/ \ 

X Rao- N N — R i a X 

\ / 

c o 



-288- 



CO CO 

/ \ / \ 

XRxo-N N-Rsi-N N-RttX 

\ / \ / 

CO CO 

w w t? R 19 , Rio, R it tt H S $S & i5t U . £ 

OtU<, Xtt-NCOS&jfc-f . C 0) «fc } ft 
ffc^fcfcau ttittf. 1, 3-lfX 
7*'- h - 0 - MJ - 2, 4-*U*S?>i7 
1, 3-tTX (3--f Vi/7t-h-p- 
h U /I/) -2, 4-»)l/f i/VJ/*>, 1, 3- 

- 2, 4-$U*i7:/£7*V. 1. 

xxno 2, 4 U^i^V^* V*. 2, 4 - 

4, 4-i^vj/r*-hfc*6£ ; ifca*tfc*u 



»B3¥ 1-109753 (19) 

c o 

/ \ tot* 

OCN-R*o-N N-R-NCO > 

\ / 

c o 

OCN-R*o-NCO-OCN-Ri«-NCO 
7*-^>f7(Dfi^i:liftl40-l 50tt 

<B£*Jt#.1.0~4.0C!>*8nrtfc**<fc}KR 

£-ra r a: i»lfti:f 4. SJiJfctfi -o 

£ n fcft«cO*l»tttf ttT 4.0 <fc U 



* o , x,if#£/&fc>rvj/7*-ha. **t>tt. 
**<&a*tffiR-c&a. &*t<3 7 ^ ym*4 * * 

£ : xrff*t/«fffi (H*J4 5*9Ji«fj) 109 
~14 Lee, Neville}} :Epoxy Resins 

(HcGrav — Hill Book Coepanyn Inc : Rev York, 
I 9 5 7^«f?) 63-14M-i/, P.B. 
Brunis$ : Epoxy Resins Technology 
(Intersclence Publishers, Nev York, 1 9 6 3 ^ 
ISft) 45-llM-i;i5lifi:8*(0fl:^ttt 

*U. U 7 5 9*m*vt 

5v, tB-feit;jSH75yfttt?75VJH. * 



#*JK/if U T 5 K* V rf7-J5J: tfrff 'JY-I, 
;-;i/flffii, *55>#flg. turmu* 

±22«<fcffl*** rait, sttKj£&T-Qjei±# 
v. MJif 1/W75V, j;^f;i/7-'J><fc 

^OH«75 i?>if^75>'z^ y-fl/. J/ 

5 > ^ h U A n/7S y >f 7 x y — 

n - * y n-x?a/*;u* y 



-289- 



> is A/ is * ? )U5- h7ff^7>t-ni' □ 5 

W5$rV-fl>, % - *^-f 9 7 */ fit 4 * 9 *J - to * 

i-i/ryx^^/-2-7x^/i/-< 5 $r *y - yi/ , 

0) y*v-6. 1, 5-5?7*lfi/*n (4. 
4, 0) ^tty - 5, i f 8-S?r*tf$'*D 

( 7 , 4, o) h y r i: > - 8 . 1, 8 - is 7* 
0 u (5, 3 , 0) ^-fe > - 7 . ft - * ^flf 

- 1 . 8-i/7tftri/*n (5, 3, 0) V 

- 7 % 1, 8 t -i/7 9 n (5, 4, 0) 
^y^-fe:/-?. 1. S-*JtWs9u (5 t 
5 , 0) Kft>-6. 1, 1 -*J7Wi/9 U 
(6, 5. 0) h 'J ft>* 7, 1 , B-*J7*f 

n (7. 5, 0) xK7r-fcV-8. 1 , 
10-J?7tftfi/*n ( 7 , 3, 0) K^-feV- 
9, 1, 10-j;71fei/^D (7, 4 f 0) K 

»;r-t>-9. i f i4-^r*ftrj/^D 

3, 0) A*tfty-13 4 1, 1 4 - J/T * 
0 u (11, 4, 0) ^y*r*>-13fc 

* o 7 * tr j/ * d - y & * > ft * * *r/B v p> 



»I8J ¥1-109753 (20) 

- ft ♦ hij7X^*X7-fVf 
-A^jKU-h. h"JIf^7SVfh77x;^ 

rh^7x-/i/,-tfi/— h. 2-xf;i/-l, 4 - 

1, 5 - J/ 7* - If f * O (4, 2, 0) 
**T>-5. 1 , 8-i/7tf-fcTl/?D (7, 
2, 0) !)yfty-8, 1, 4-i/7if~^i/ 
0 XX (3, 3. 0) ^ff>-4. 3 - ;* /!/ - 
1, 4-^T1ffef^9D (3 f 3 t 0) * 2 x V 
-4. 3 , 6, 7, 7-f h7^fil/-l, 4 - 
^71f-i?'/^a (3, 3, 0) 4 . 

1. 5-J/7*-tfS/$rn (3, 4, 0) V * V 
-5. 1, 8 - *J7 # - fcfi/ f a (7, 3, 0) 
Kfty-8, 1 , 7-S/nftTi/^a ( 4 , 3, 

/<-**J/K. 2 , 4 - *J9 a D'Oy-f /i*/<- 

- * * S/ K . 7H**"<-**i/K. ;* ^ /U x 
f^*>>/<- * * f K . i/^n^s*^y>/<- 

# * J/ K . fcT X (l-tKBtf^f DA*V^ 

'<-**S/K) , t Kn^*J/A^f ^//<-* ^ 
f K» »H«7*A//W K S' K. p- 

^v^A^Ka;^**j/K, $8 H « :/ ^ A> /< 

* 1/ 7 7 4 hft. P-^frhvft, 
£«*U-hft. &«:5»#<&K*0<&fcx8ai«:{fr 



-290- 



P-«<>y*yv. + y b * s > . y x.-rz/ b ^ 

3/</i/h-6 03©7>rv h — 

* ^ > *r , 7 - * *r , * -v y v *r . ao^>5^ 

*fc»J!<&x;tf*j/«jS a 0.6 

fc±fr«ftic*f bT, 80«i^-l!>hfli. 

Hittf. 

»£ictt 7 0 > h&-b, #*b<tt. 

7 0- 9 0fii/<-ty hO«B'Cfflv^k«kv>. 

0.5 5M««tt7^5t»fc» «AJ/'JA» 

J/y*»<0fi-ftJfc?l 0/1-1/1 0 v*. 
tt IC * b < I* • 6/4~4/6-Cfc3. J/U* 



l*Bfl¥ 1-109753 (21) 

x y v , 9 f io-7x^->^i/v*y 

7Vh?*/V, ^<>!/7xy>. 5-xh 
nT"fe^7x>. 1 - 2 hDt7^ UV, 3t7 

-X4rh>fca^tt. x * 5/ > . xijxnt/v. 

7iryv*vjfei:^fty. — «&J:«:<frJfl-e#*. 

U * *x,tf *i/fl]!a&j8&lc. 
Bft # 0 . 5 -5 Am$>S*tt7 A/ 
<fcfc*t/CfclC&*. ft & 0)7 

**ft***«bfc*refflfctt#. fc 

n E! ffi 0> # ft . ifttfk: . cliKift^. 7^5 t» 

* 6©«»(c J: y , *S(***ifetfKW2li*« * . 
7*5:Ttt;fefc*«bfcxrf*V8I3fflffttt*:(& 

ft**, aS#<3&ttfc**b < LTV>*. 

J/ 5 n y -f y v #m t . 

•c* 6 c t b fc. tt*c. UyvftHy-fV 

o 
I 

(RO).Ti O-C-R' ) k 

r, r' ttH. tt«7;i/#;i/^-cfe y % 



-291- 



CH*=CHSi (OCtHiOCHi)i 

( K B C 1 0 0 3 ) 

CHi=CHSi (OCiHb)i 

(KBE 1 0 0 3 ) 

ZzitobVtb + isi/Jy 
C His C H S i (OCHi)i 

(KBM1 0 0 3) 

y->HijD*J/^o^fl/h'J)i h * f f ? > 

CHi 
I 

CHa=C-C-0-CaH.S i (OCHi)i 
I 

o 

CHs 
I 

HaN-CiH* -NH-CaH8-Sl-eoaij)t 

(KBM602) 

y - 7 \ J -f u \>to hyih*i/S/7V 
HaN-CaHa— Si -f- OCtHe) a 

(KBE903) 

N - 7X - fcTjl/ h U * b *S> 

CeHaNHCaHeS i (OCH.) * 

CKBMS73] 

r — t'toti'fb'fu \£ to k y * h*fi/5v, 

HS-CaHa-Si(OCHa)a 

(KBM803J 

y - * a a -f a tT;i/ h«J^h*V^9v, 
C«CaHa-Si-eOCH») a 

CKBM703) 



JJIH ¥1-109753 (22) 

(KBM5 0 3) 
tt if 0 7 9 V to*> ? Z/&<t&&* 
P- (3, 4X7**5/^*0^*5/;!/) x-^-A/h 
'J > K*J/i/?> 

CtH4S i(OCHa)a (KBM 3 0 3) 

y - & y j/ k * u -f a tr ji/ b y * h;i/*^j/5> 

CHi-CH-CHiO-CiHeS i (OCH a) a 
O 

(KBM4 0 3 ) 
y - ^'JJ/K + J/ro tT/l/**-;i/£/xh*£'J/~* 

y 

C Ha 
I 

CHi-CH-CHi-O-CiHeS OCaHs) a 
\/ 
O 

(KBM402) 

tL * O) JLifs * >, *S ? Z, JbKGIto ^ 

n-p {7\jx.*f») y - 7 5 y y n tr/u h y 

;* h * f ? 

H»N-CiH«-NHCiHe-S i -f- OCHi)a 
CKBM603) 



N , O - ( x b "J * * to i/ y A/) 7thT5K 
/ 0-Si (CHa)a 

HaC-C 

N-Si (CHa)a (B S A) 

N, N' - fcTx I b V * * to is *) to) 7 

C (HaC)aSiNH) aCO (BTSU) 

s?**A'S?;ft|»#S'S'9>. 7 x x ;u h y > 
b ? V* t b v x*b **s 's v U * is **to 

i/ x. b * V i/ v > . */ 7 x-)U*J x. b * is is ? y 

7n>f;i/.f m-k Y y y a tr* • h y (5 
>J^;'jAf^) — h. 4 % J~tu)£to • 4 

•J X9-TU4 to • 9 9 V to * *9 *—b. 4 
Vfu£to* bt)(FTfto'<>i?>Xto*-to) 
4 vfnVto * 4 V XT-yu4 to • 




-292- 



*Jr 9 *) • * 9 * — h . 4 v -f n tT*/ • hU 
(i/Wti'f ^' ^jTa^x— h) * 9 % — V * 

4 V -? u\Zfr * V *i * 9 9 W • * 9 % — V * 4 
VfuW- 1/ ( F r is )l"<> ■*£ > X ft - fr) 

7ij;^^7^f h h ; v y b e/i/ 

• ^VXf7DO' i/ • 4-7; J -'ivJ 4 
to • * * * - h . ^y^ntT^/ - hij ( i> * * * 

• hiJ7^nO'^M-F, *J* 9 *to • ft 
(N-X^;i/T S J 'XJ/-^7;; * * 9 * 

*a(!)j!llltt«^81)Bffl4S^l/TSP4:i:«5 

53-), *J ^l/V * A , T # *V << h , 9 v — 9 

*. « * > -tf :/ • h/i/xv, * i/ 1/ 

to 3 - /I/ » . 7t^, )ifjHf^^h^if 

/I/ - 2 - fc? B ij K v , N f N-i?^f/V^^A7 

5 K * N , N-i/^^7U7U'. 1/ to 



1-109753 (23) 
77 * x«**<o833ffl. ^^jRft^tt, 7to 

^-ca*. sst. 7>f^, mitsvi , 3km 

*<&83jiv*&fta?8fl!i*- n - * 
fl/-2-^ay kv. n » N- , ;yfA'7th7 

* K • N . N - *J * *to*to A 7 * K . N , N- 
i/*lf^/*^A7; K , N- ;* f^*A/A7 5 K. 
K * * J/ K. N, N-5/x*;i/7 

th75K, N , N-*;^fl/n*i/7th7 
*J * to Xto* > . t h 7 * * to X to tit > & Tf is 

**to9-h s 5**i'vx to* x . 7 

^ ; -jv&mmmi*. 7 x. s -ju % 9 

-3) &r&ft (ftflo fc*v>it, m 

± K to «t "5 2f c (kotMffliSI. fc*^ 
fcki#x*;i/*xi*/&tf^*<i:fc3iajei±. 

sj»sns.-rtt*>^. l 3 1 0 v 7 k . x^- 

^«C0 (rttafiffiJt UTfct 1 0 - 7 0 A m. Z <D 

* U < «t 3 0 - 6 0 a m Off 3 tf&KTifc U . ^ 

ni*»»tc&a& i , s»*co»^tctt 1 outfit- 



-293- 



c (0<k HUT. Jg l gt^tJ: } ic. ittf, 
aJS3frfcOiR^2*j«fctfy-Kttl*i3fcafc 
B*f§* . 

&a«o&*i<&7 

<mmm i — i 3 > 



»B3¥ 1-109753 (24) 

#-&tex#*tMb£fci:bT. yrff5y?fi7 

xy— Jt/tHfltKa/tf 1 ; iTiJi/'/'jl/l-f/l/EOCN 
-102S (B*ft3i*±K,X;tf*£/iiJfi2 11 f 

a7xy-^«jBj)df r; ? \) isi/frx-T-JU iffy 
<t^x;i/x;K*2/fc«, xrf*^ij;ftl82. <* 
ftj£60t) . ft* 



0 

QU-CH-CHa-O 



0 



CH-CH 

0 ^ 0 

4t«, xtf*i,MI*196. ftft<88t) . ft 




Cfli— CH— CHi— 0 

0 . 



xtf* fMJAl 9 5. «t{b81X:) % fLT, J> 
if 'J'/i/>i-f;i/DCE-4 0 0 (UinOjR/t 

80t, fi¥«U^^S 8 0 0 -l 5 0 0) 

H*-CH-CHO 
0 



1 V 
o o 



V 



aii-CH-CHi 

o o 



Co-^} 



0 ^ 



* . * ft € ft fldfl c % K y ± if . 

««H P 6 0 7 N (HAftrfiaa) , N, N' - 

2, 2 - * A (4 - (4-7M5K7x;*J/) 
7xxjl/) 7n/<> % 2, 2-tTx- (4 - (4 
-7M5h'7XM{/) 7 x - ;u ) ^ * * 7 ;t/ 
* n 7 □ > , sK ij - P - t Kn*i/A^l/>M 

- ft 6 <&R£&k: % ■tft-e*iB0«»c, «<t(5£jfi 

MtlsT. h'j7iX^/*X70 (p-100) 
2 IIS £ 5/ V 7 > *J T h K 3 ffifi Si. 1*V-fV 
>9mt\,T* x,-tf * j/ j/ ? > K B M 4 0 3 (ft 



-294~ 



2.0 fi*SS. 82)MHTXr7'Jy«^^ 

ni.o 7*;ni.o aft 

-85rT. + #iaK 2bj & ai £ l & * 

180-18Bt, 70kg 
/ erf „ 2#<B&#-C h 7 vx7 7jfc#«ic<fc »j . 

-RAMHUSI ( 1 8 If V ) IC O V* T . 



tfIBI¥ 1-109753 (25) 
BSnaifeEas*fc£. J&umu, ls i^fua^i 

< ©-C * d * & itS L fc. LSI© 
ft (-196tt;+150t) fcftfcv*. JftJfc 



» 1 « 



— — - a 




1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


1 1 


12 


13 


awtftfcwi - ■ — 




























x,tf*i/ft&1* EOCM- 


102S 


100 












100 


100 


100 


100 


100 


100 








100 
























xrf*i/{t£1* YL-9 3 1 






100. 




















100 


• RE-2 










100 




















• DCE-400 










100 


















vv?*4ry i/s-oux-x* 














too 
















« <t * HP-607N 


55 


58 


56 


56 


43 


85 


55 


55 


55 


55 


55 




















30 














DAPP-fefXVl/*5 K 


















30 


60 


100 








FftDAPP-lf^lz-f 5K 






















60 




50 


M 1/ ^ > 


























60 


50 




168 


189 


207 


206 


188 


202 


208 


205 


223 


246 


239 


211 


246 


flDJfSIS (kg/dOatUOt: 


-3 9 5 


440 


595 


577 


4 14 


690 


606 


6 10 


635 


657 


648 


602 


636 


* tt * ( k « / erf ) 


9 60 


960 


920 


935 


1010 


960 


900 


910 


880 


870 


910 


960 


9 60 


»a»*(ca A /«/.ec/dog) 


X10*»2J 


24 


24 


24 


2 6 


28 


31 


30 


32 


32 


30 


3 1 


3 2 




1.5. 


1.5 


1.3 


1.3 


*.6 


1:2 


1.2 


1.2 


1.1 


1.0 


1.2 


1.3 


1.2 


LSI© 


1000 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


Illltt C 


1500 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


* ft* 5 


2000 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


( % ) M 


2500 


1 


0 


0 


0 


3 


0 


0 


0 


0 


0 


0 


1 


0 




3000 


1 3 


4 


1 


1 


. 28 


2 


0 


0 


0 


0 


0 


8 


2 




sc 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


m * * * * i 


100 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


tt 9 9 V 9 £ 


200 


10 


0 


0 


0 


30 


0 


0 


0 


0 


0 


0 


0 


0 




300 


50 


20 


0 


20 


80 


30 


0 


0 


0 


0 


0 


0 


0 



-295- 



<&tttt 14-22, Jfcl&*!> 

X,-tf* f#fb£& £ b T. YL-9 3U100 

SBSHP- 6 0 7 N. 2, 2 - fcTx (4 - (4 - 

/If £ fi fc K & L . c*i&<ofi£1&fc. iiy-fy 

y VMt LT , x# * f J/ ^ > K B M 4 0 3 , 7 
fl/-hffl***-h*S-l 8 1 £fc 

1 * n. ©J* 

ttT;i/*:J-©*:5~4 8/imtOJ$ttJ/»J*ft(0!£ 

x - u- h 3 Si*©. tffcflJfcLT. 
>y^^^2.5 ffljftffl. * 32 fll L T , ^ * X 

Ira u Ac. 



JIBS ¥1-109753 (26) 

M^nD-RAM)lf US I & ^jh^i&lt« 



31 2 K 





' — 2L_flr ~ 

IE£JfU«tttfn*Mt — — 


14 


15 


16 


17 


16 


19 


20 


21 


22 


mm 




x;tf*£/<t£ttYL-9 31 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 




* <t M H P - 6 


0 7 N 


55 


55 


55 


55 


55 


55 


55 


55 




55 


















30 


60 


80 




« 


xrff*s/*/5:/KBM40 3 


0.5 


0.5 


0.5 


1.0 


2.0 


i.o 


0.8 


2.0 


3.0 


2.0 


ft 


rfl/-hS?9*— hS-1 8 i 


2.0 


2.0 


2.0 


1.0 


0.5 


4.0 


3.4 


4.0 


2.0 






703 


440 


3C5 


440 


440 


440 


440 


975 


500 








175 


290 


365 


290 


290 


290 


290 


243 


220 


450 




h U x*/i/7 5 i/r- h 5 2xx/l*jf h 


3 


3 


3 


3 


3 


3 


3 


3 


3 


1 3 




7 x te & & « (r) 


206 


205 


207 


207 


211 


206 


239 


245 


236 


158 




(kg/erf) atlSOt: 


500 


600 


611 


629 


635 


599 


636 


655 


625 


270 




* tt * (kg/-* 


) 


035 


975 


1020 


1010 


1000 


937 


1015 


980 


1010 


1700 




Jft(g»*Xl(r»(c.I/«/sec/c»et) | 


38 


35 


31 


32 


33 


30 


35 


40 


28 


23 




»»ffl«R<Xl(r»/ • 


R) 


1.1 


1.3 


1.3 


1.3 


1.3 


1.4 


1.2 


1.0 


1.2 


2.2 




P 


1500h 


0 


0 


0 


0 ■ 


0 


0 


0 


0 


0 


3 






2000h 


0 


0 


0 


0 


0 


0 


0 


0 


0 


15 




* a m (%> g 


2500b 


1 


0 


0. 


0 


0 


3 


0 


0 


0 


88 


tt 




3000h . 


11 


9 


12 


6 


3 


19 


8 


0 


0 






( °-) 


50 


0 


0 


0 


0 


0 


0 


0 


0 


0 


20 




100 


0 


0 


0 


0 


0 


0 


0 


0 


0 


100 




200 


2 


0 


1 


5 


1 


8 


0 


0 


o 1 





-296- 



?JBfl¥ 1-109753 (27) 



aaaae, »atts>-r<n 

X\,*Z>Z £ #!Sf IS UoT^i. 
A*. 

i-v-kb. 2 3»'«a»«« 
5 -~a*B*y * 5 k p i q. 6~*-*k 

BB. 7 "BBttB. 



f v 3 




#2.0 



3-1 




* 3 ® 




©int. a. 4 §fcSUI&^ 

C 08 K 3/36 CAM 

C 08 L 61/10 LNB 2102-4 J 

63/00 NJS A -7602- 4 J 

NKV B -7602-4 J 

NKX C -7602- 4 J 



-297- 



